
November 10, 2009 

Mr. Ray Pilapil 

Illinois Environmental Protection Agency 

Compliance Section #40 

P.O. Box 19276 

Springfield, Illinois 62794-9276 

Re: Annual Compliance Test Report 

Flare Performance Testing 

Cottonwood Hills Recycling and Disposal Facility 

Dear Mr. Pilapit: 

Aquaterra Environmental Solutions, Inc. (Aquaterra) on behalf of our client, Waste 

Management, Inc., has enclosed two copies of the Annual Compliance Test Report, Heating 

Value, Velocity, and Visible Emissions of an Open Flare, Cottonwood Hills Recycling and 

Disposal Facility, Marissa, ttlinois dated November 2009. Please feel free to contact us at 

(618) 628-2001 with any questions or comments regarding this report. 

Sincerely, 

Aquaterra Environmental Solutions, Inc. 

Andy i~immer, P.G. 

Senior Project Manager 
Matt Ballance, P.E. 
Senior Project Manager 

CC: Ernest D~nMis6n P!E! - Waste Man~gemeh~ oI~ llliddiS~ Inc, 

Kevin Mattison - IEPA Bureau of Air, Des Plaines Office 

John Justice -IEPA Bureau of Air, Collinsville Office 

Aqu~:~te,,fa Er;virom~entai Soh.;ti~z,’.,s. h~c ~,3 Ezzec~tive Dr~ve. S,u~te 1 . Fairview Heights. illi,.~ois 52208 . (~, 18) 528-200! ¯ FAX (61~ 628-2002 
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ANNUAL COMPLIANCE TEST REPORT 

HEATING VALUE, VELOCITY, AND VISIBLE EMISSIONS 

OF AN OPEN FLARE 

COTTONWOOD HILLS RECYCLING AND DISPOSAL FACILITY 

MARISSA, ILLINOIS 

NOVEMBER 2009 

1.0 INTRODUCTION 

Aquaterra Environmental Solutions, Inc. (Aquaterra) was retained by Waste Management of 

Illinois, Inc., to perform the 2009 annual performance testing of the open flare at the 

Cottonwood Hills Recycling and Disposal Facility (Cottonwood Hills RDF) located in 

Marissa, Illinois. The flare testing was performed in accordance with the requirements of the 

illinois Environmental Protection Agency (IEPA), 40 CFR 60.18 and the New Source 

Performance Standards found in 40 CFR 60, Subpart WWW. Alex Stewart of Aquaterra 

performed the Cottonwood Hills RDF flare testing on June 25, 2009 and October 14, 2009. 

3523.13~2009 Flare Report AQUATERRA 
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Annual Compliance Test Report 
Cottonwood Hills Recycling and Disposal Facility 
Marissa, Illinois 
November 2009 

2.0    PROCESS OVERVIEW 

The Cottonwood Hills RDF landfill gas collection and control system is routed to a landfill 

gas open flare. The open flare is used for the destruction of landfill gas and the control of 

landfill gas emissions. The flare began operation on February 5, 2008. The flare inlet pipe 

is 12 inches in diameter and composed of high density polyethylene (SDR-17) piping. The 

flare exit pipe is 10 inches in diameter. The flare was continually operated on a full-time 

basis with a flame present at all times during the test ~eriod. A diagram of the Cottonwood 

Hills RDF flare system is provided in Appendix A. 
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Annual Compliance Test Report 
Cottonwood Hills Recycling and Disposal Facility 
Marissa, Illinois 
November 2009 

3.0 TEST METHODOLOGIES AND RESULTS 

The Cottonwood Hills RDF flare testing was performed in accordance with the guidelines of 

the following USEPA test methods outlined in 40 CFR 60, Appendix A: 

¯ Fuel Heating Value byASTM Methods D1946 and D3588, 

¯ Method 2D - Determination of Gas Volumetric Flow Rate in Small Pipes or Ducts, 

and 

¯ Method 22 - Determination of Fugitive Emissions from Material Sources and Smoke 

Emissions from Flares. 

Two test events were conducted on the open flare. The test events were completed in June 

and October of 2009. The visual test of the open flare emissions was conducted during the 

June 2009 test event. Samples of landfill gas were collected for laboratory analyses during 

each test event. Copies of the Cottonwood Hills RDF flare testing field logs are presented in 

Appendix B. Field testing information including sampling times and flare system 

performance data, including gas and flare temperatures and gas pressure readings, are 

recorded on the field logs. 

Samples Cottonwood-I, Cottonwood-2, and Cottonwood-3 were collected on June 25, 2009, 

and samples CW-4, CW-5, and CW-6 were collected on October 14, 2009. The landfill gas 

samples were collected during three consecutive sample runs for laboratory analysis. The 

landfill gas samples were collected under vacuum at the Cottonwood Hills RDF flare inlet 

using evacuated stainless steel tanks (summa canisters). A calibrated flow control regulator 

was used to regulate the flow of landfill gas at the approximate.flow rate of 100 cc/min into 

each evacuated summa canister. The landfill gas sample canisters were delivered to Test 

America Laboratories (Test America) in Santa Ana, California for laboratory analysis. Test 

America subcontracted out some of the analysis to Air Technology Laboratories. Copies of 

the landfill gas sample analytical results are presented in Appendix C. 

3.1 Visible Emissions 

Visible emissions (opacity) testing of the Cottonwood Hills RDF flare was performed-- on 

June 25, 2009, in accordance with USEPA Method 22, Determination of Fugitive Emissions 

from Material Sources and Smoke Emissions from Flares. The visual emissions from the 

open flare were continuously monitored for a 2-hour timeframe and documented at 5-minute 

intervals. A 5-minute rest period occurred after each 20-minute observation period. The 

Method 22 test results for the Cottonwood Hills RDF flare.are summarized on the Method 22 

Testing Field Log presented in Appendix B. The results of the visible emissions testing were 

3523.13~2009 Flare Report 3 AQUATERRA 
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Annual Compliance Test Report 
Cottonwood Hills Recycling and Disposal Facility 
Marissa, Illinois 
November 2009 

below the maximum allowable emissions per the permit. A summary of the acceptable 

Cottonwood Hills RDF flare visible emissions testing results is presented as follows. 

Cottonwood Hills RDF Flare Visible Emission Summary 

Visible Elapsed Allowable Visible 

Emission Time per Emission Time per 

2 hours 2 hours 

0 seconds 5 minutes 

3.2 Fuel Heating Value 

A total of six samples of the landfill gas were analyzed for net heating value by ASTM 

Methods D1946 and D3588. The heating value results for the Cottonwood Hills RDF flare 

test events were calculated in accordance with 40 CFR 60.18(f)(3) and are in compliance 

with the minimum requirements as described in 40 CFR 60.18(b)(3)(ii). The Cottonwood 

Hills RDF flare heating value results are presented in Appendix D. The heating values of 

the samples were above the permit minimum allowableheating values, A summary of the 

calculated and minimum allowable heating values for the Cottonwood Hills RDF flare test 

events are presented below. 

Cottonwood Hills RDF Flare Fuel Heating Value Summary 

Date Run Calculated Heating Minimum Allowable Heating 

No. Value (MJ/scm) Value (MJ/scm) 

6/25/09 Cottonwood - 1 12.5 7.45 

6/25/09 CottOnwood - 2 12.3 7.45 

6/25/09 Cottonwood - 3 13.0 7.45 

10/14/09 CW - 4 11.7 7.45 

10/14/09 CW - 5 11,9 7.45 

10/14/09 CW - 6 12.3 7.45 

3.3 Cottonwood Hills RDF Flare Flow Rate Determination 

The inlet landfill gas velocity was determined from a pitot tube located in the 1()-inch nominal 

diameter pipe between the blower and the. open flare. The pressure in the pipe was 
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Annual Compliance Test Report 
Cottonwood Hills Recycling and Disposal Facility 
Marissa, Illinois 
November 2009 

measured with an electronic pressure meter, a Shortridge Instruments, Inc. Airdata 

Multimeter ADM 860 #M00577. The thermocouple provided a direct reading of the inlet gas 

temperature. The landfill gas sample mass flow rate was determined using the calculated 

velocity and results from the landfill gas fuel heating value laboratory analytical results. 

The Cottonwood Hills RDF flare exit velocity was determined from the calculated gas mass 

flow rate and the cross sectional area of the 12-inch diameter flare tip. The maximum 

permitted exit velocity was determined by the calculations found in 40 CFR 60, 60.18(f)(5). 

The corresponding gas flow rate calculations are presented in Appendix D. The on-site 

calculated exit velocities are less than the maximum permitted exit velocities. The 

calculated exit velocities of the samples did not exceed maximum permitted velocities. A 

summary of the calculated and maximum permitted velocities for the Cottonwood Hills RDF 

flare test events is presented below. 

Cottonwood Hills RDF Flare Exit Velocity Summary 

Date Run Calculated Exit Maximum Permitted 

No. Velocity (m/s) Velocity (m/s) 

6/25/09 Cottonwood - 1 15.1 20.1 

6/25/09 Cottonwood - 2 15.0 19.8 

6/25/09 Cottonwood - 3 15.1 20.8 

10/14/09 CW - 4 13.7 18.9 

10/14/09 CW - 5 13.4 19.2 

10/14/09 CW - 6 13.4 19.8 

3523;13~009 Flare Report 5 AQUATERRA 

WM00344 



APPENDIX A 

OPEN FLARE DIAGRAM 
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FIELD LOGS 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Sampler Alex Stewart 

6/25/2009 
Cottonwood 1 

DL829 
6.0 

Date 
Sample I.D. 
Vessel I.D. 
Vessel Vol. liter 

Tem perature Measurements 
Flare Temp.* 1118 Deg. F 

Gas Temp.** 106 Deg. F 
* Measured with CAT 123-6700 Infrared Thermometer II with Laser Sightir~g 
** Measured with in-line thermometer 

Orifice Plate Measurements 
Static Pressure*     0.60        Inches Hg 

* Measured with Shortridge Instruments, Inc. Airdata Multimeter ADM 860 #M00577 

Summa Canister Vacuum Readings 
Initial Vacuum -30 
Final Vacuum -5 

Inches Hg 
Inches Hg 

The flow regulator was calibrated at 100 cc/min and the canister was allowed to fill for 45 min. 
Start Time 0735 
End Time 0840 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Sampler Alex Stewart 

Date 6/25/2009 
Sam pie I.D. Cottonwood 2 
Vessel I.D. 0092 
Vessel Vol. 6.0 liter 

Temperature Measurements 
Flare Temp.* 1230 Deg. F 

Gas Temp.** 110 Deg. F 
* Measured with CAT 123-6700 Infrared Thermometer II with Laser Sighting 
** Measured with in-line thermometer 

Orifice Plate Measurements 
Static Pressure*     0.58        Inches Hg 

* Measured with Shortridge Instruments, Inc. Airdata Multimeter ADM 860 #M00577 

Summa Canister Vacuum Readings 
Initial Vacuum -30 
Final Vacuum -5 

Inches Hg 
Inches Hg 

The flow regulator was calibrated at 100 cc/min and the canister was allowed to fill for 50 rain. 
Start Time 0845 
End Time 0950 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Sampler Alex Stewart 

6/25/2009 
Cottonwood 3 

0082 
6.0 

Date 
Sample I.D. 
Vessel I.D. 
Vessel Vol. iter 

Temperature Measurements 
Flare Tem p.* 1156 Deg. F 

Gas Temp.** 113 Deg. F 
* Measured with CAT 123-6700 Infrared Thermometer II with Laser Sighting 
** Measured with in-line thermometer 

Pito Tube Measurements 
Static Pressure*     0.59        Inches Hg 

* Measured with Shortridge Instruments, Inc. Airdata Multimeter ADM 860 #M00577 

Summa Canister Vacuum Readings 
Initial Vacuum -30 
Final Vacuum -6 

Inches Hg 
Inches Hg 

The flow regulator was calibrated at 100 cc/min and the canister was allowed to fill for 50 min. 

Start Time 0955 
End Time 1100 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

VISIBLE EMISSIONS INSPECTION - METHOD 22 

Cottonwood Hills Recycling and DisposalFacility 
Marissa, Illinois 

Tester 

Time 

(Hour:Min.) 
7:35 
7:40 
7:45 
7:50 
7:55 

8:00 
8:05 
8:10 
8:15 
8:20 

8:25 
8:30 
8:35 
8:40 
8:45 

Alex Stewart Date 6/25/2009 

Elapsed Time 

(Minutes) 
0 
5 
10 
15 
2O 

20 
25 
30 
35 
4O 

40 
45 
50 
55 
60 

First Hour Subtotal: 

Accumulate 
Emissions 

(Min.:Sec.) 

0:00 
0:00 
0:00 
0:00 

Time Elapsed Time Accumulate 
Emissions 

(Min.:Sec.) (Hour:Min.) 
8:50 
8:55 
9:00 
9:05 
9:10 

9:15 
9:20 
9:25 
9:30 
9:35 

9:40 
9:45 
9:50 
9:55 
10:00 

0:00 
0:00 
0:00 
0:00 

(Minutes) 
60 
65 
70 
75 
80 

80 
85 
90 
95 
100 

100 
105 
110 
115 
120 

Second Hour Subtotal: 

0:00 0:00 
0:00 0:00 
0:00 0:00 
0:00 0:00 

0:00 
0:00 
0:00 
0:00 
0:0 

Total Visible Emissions: 

Notes: 

Sketch of Unit Processes 

0:00 
0:00 
0:00 
0:00 
0:00 

0:00 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Sampler Brady Stewart 

Date 10/14/2009 
Sample I.D. CW-4 
Vessel I.D. 12258 
Vessel Vol. 6.0 liter 

Temperature Measurements 
Flare Temp.* 966 Deg. F 

Gas Temp.** 87 Deg. F 
* Measured with CAT 123-6700 Infrared Thermometer II with Laser Sighting 
** Measured with in-line thermometer 

Pito Tube Measurements 
Static Pressure*      0.5        Inches Hg 

* Measured with Shortridge Instruments, Inc. Airdata Multimeter ADM 860 #M00577 

Summa Canister Vacuum Readings 
Initial Vacuum -25 
Final Vacuum -4 

Inches Hg 
Inches Hg 

The flow regulator was calibrated at 100 cc/min and the canister was allowed to fill for 50 min. 
Start Time 0730 
End Time 820 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Sam pier Brady Stewart 

Date 10/14/2009 
Sample I.D. CW-5 
Vessel I.D. 92048 
Vessel Vol. 6.0 liter 

Temperature Measurements 
Flare Temp.* 964 Deg. F 

Gas Temp.** 88 Deg. F 
* Measured with CAT 123-6700 Infrared Thermometer II with Laser Sighting 
** Measured with in-line thermometer 

Pito Tube Measurements 
Static Pressure*     0.48        Inches Hg 

* Measured with Shortridge Instruments, Inc. Airdata Multimeter ADM 860 #M00577 

Summa Canister Vacuum Readings 
Initial Vacuum -27 
Final Vacuum -4 

Inches Hg 
Inches Hg 

The flow regulator was calibrated at 100 cc/min and the canister was allowed to fill for 50 min. 
¯ Start Time 0825 
End Time 915 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

Waste Management, Inc, 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Sampler Brady Stewart 

Date 10/14/2009 
Sample I.D. CW-6 
Vessel I.D. 12156 
Vessel Vol. 6.0 liter 

Temperature Measurements 
Flare Temp.* 988 Deg. F 

Gas Temp.** 88 Deg F 
* Measured with CAT 123-6700 Infrared Thermometer II with Laser Sighting 
** Measured with in-line thermometer 

Pito Tube Measurements 
Static Pressure*     0.48        Inches Hg 

* Measured with Shortridge Instruments, Inc. Airdata Multimeter ADM 860 #M00577 

Summa Canister Vacuum Readings 

Initial Vacuum -29 
Final Vacuum -4 

Inches Hg 
Inches Hg 

The flow regulator was calibrated at 100 cc/min and the canister was allowed to fill for 50 min. 
Start Time 0920 
End Time 1020 
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APPENDIX C 

LABORATORY ANALYTICAL RESULTS 

AQUATERRA 
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erlca 
3585 Cadillac Avenue, Suite A Costa Mesa. CA 92626 * 714-258-8610 * Fax 714-258-0921 

July 27, 2009 

LABORATORY REPORT 

Client: 
Aquaterra Environmental Solution Fairview Heights 

13 Executive drive, Suite 1 

Fairview Heights, IL 62208 

Attn: Andy Limmer 

Work Order: LSG0022 

Project Name: [L31 Cottonwood Hills RDF 

Project Number: Flare Testing 

Date Received: 07/01/09 

TestAmerica Los Angeles certifies that the test results provided & th& report meet all NELAC requirements for parameters for which 

accreditation is required or available. Any exceptions to NELAC requirements are noted m the Corrective Action Report. NELAC Certification 

Number for TestAmerica Los Angeles is E87652. The test results listed within this Laboratory Report pertain only to the samples tested in the 

laboratory. This Laboratory Report is confidential and is intended for the sole use of TestAmerica and its client. This report shall not be 

reproduced, except in full, without written permisston from TestAmerica. 

The Chain of Custody, I page, is included and is an integra! part of this report. This entire report was reviewed and approved for release. 

If you have any questions relating to this analytical report, please contact your Laboratory Project Manager at 714-258-8610. 

Analyses included in this report were performed by the laboratory shown at the top of this report unless otherwise indicated. 

CASE NARRATIVE: 

Methods EPA 25C and EPA 3C were performed at Air Technology Laboratories, Inc. See attached Subcontract Reports. 

Approved By: 

Marisol Tabirara 

Project Manager 

1 of 17 LSG0022 
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THE L£ADER IN ENVI,R.ON~MENTAL TESTING 3585 Cadillac Avenue, Suite A Costa Mesa, CA 92626 * 714-258-8610 * Fax 7!4-258-0921 

Aquaterra Environmental Solution Fairview Heights 

13 Executive drive, Suite 1 
Fairview Heights, IL 62208 

Andy Limmer 

Work Order: LSG0022 Received: 07/01/09 10:30 

Reported: .07/27/09 15:31 

Project: IL31 Cottonwood Hills RDF 

Project Number: Flare Testing 

SAMPLE IDENTIFICATION 

COTTONWOOD 1 

COTTONWOOD 2 

COTTONWOOD 3 

LAB NUMBER COLLECTION lVlATRIX 

LSG0022-01 06/25/09 07:35 Air 

LSG0022-02 06/25/09 08:45 Air 

LSG0022-03 06/25/09 09:55 Air 

CONTAINER TYPE 

Passivated Canister 

Passivated Canister 

Passivated Canister 

2of17 LSG0022 
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THE LEAD IER IN ENVIRON;MENTAL TESTING 3585 Cadillac Avenue. Suite A Costa Mesa, CA 92626 * 714-258-8610 * Fax 714-258-0921 

Aquaterra Environmental Solution Fairview Heights 

13 ExecUtive drive, Suite 1 

Fairview Heights, IL 62208 

Andy Limmer 

Work Order: LSG0022 Received: 07/01/09 10:30 

Reported: 07/27/09 15:31 

Project: IL31 Cottonwood Hills RDF 

Project Number: Flare Testing 

ANALYTICAL REPORT 

~,nalyte Result 

ample ID: LSG0022-01 (COTTONWOOD 1 - Air) 

.STM D3588 - Heat of Combustion & Specific Gravity 

Data                                          Date                             QC 

Qualifiers Units RL Dilution Analyzed Instrument Analyst Batch 

Sampled: 06/25/09 07:35 

Heat of Combustion 580 BTU/ff3 0.19 1.9 07/14/09 05:23 GC7 EI 9G22001 

3 of 17 LSG0022 
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THE LI~ADER~ iN ENVIRO N~MENTAL TI~STiNG 3585 Cadillac Avenue, Suite A Costa Mesa, CA 92626 * 714-258-8610 * Fax 714-258-0921 

Aquaterra Environmental Solution Fairview Heights 

13 Executive drive, Suite 1 

Fairview Heights, IL 62208 

Andy Limmer 

Work Order: LSG0022 Received: 07/01/09 10:30 

Reported: 07/27/09 15:31 

Project: IL31 Cottonwood Hills RDF 

Project Number: Flare Testing 

knalyte Result 

ample ID: LSG0022-02 (COTTONWOOD 2 - Air) 

.STM D3588 - Heat of Combustion & Specific Gravity 

Heat of Co m bustion 580 

ANALYTICAL REPORT 

Data                                          Date                             QC 

Qualifiers Units RL Dilution Analyzed Instrument Analyst Batch 

Sampled: 06/25/09 08:45 

BTU/t~3 0.20 2.0 07/14/09 06:41. GC7 E1 9G22001 

4 of 17 LSG0022 
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TIql: LEADER IN: ENVIRONMENTAL TESTING 3585 Cadillac Avenue. Suite A Costa Mesa. CA 92626 * 714-258-8610 * Fax 714-258-0921 

Aquaterra Environmental Solution Fairview Heights Work Order: LSG0022 Received: 07/01/09 10:30 

13 Executive drive, Suite 1 Reported: 07/27/09 15:31 

Fairview Heights, IL 62208 Project: IL31 Cottonwood Hills RDF 
Andy Limmer Projeot Number: Flare Testing 

ANALYTICAL REPORT 

~-nalyte Result 

ample ID: LSG0022-03 (COTTOi~VOOD 3 - Air) 

STM D3588. Heat of Combustion & Specific Gravity 

Data                                          Date                             QC 
Qualifiers Units RL Dilution Analyzed Instrument Analyst Batch 

Sampled: 06/25/09 09:55 

Heat of Combustion 580 BTU/ft3 0.19 1.9 07/14/09 07:59 GC7 EI 9G22001 

5 of 17 LSG0022 
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THE LEAIDER IN Et,~VIRO~MENTAL ’TEST|NG 3585 Cadillac Avenue Suite A Costa Mesa. CA 92626 * 714-258-8610 * Fax 714-258-0921 

Aquater~a Environmental Solution Fairview Heights 

13 Executive drive, Suite 1 

Fairview Heights, IL 62208 

Andy Limmer 

Work Order: LSG0022 Received: 07/01/09 10:30 

Reported: 07/27/09 15:31 

Project: IL31 Cottonwood Hills RDF 

Project Number: Flare Testing 

ND 

DATA QUALIFIERS AND DEFINITIONS 

Not detected at the reporting limit (or method detection limit if shown) 

6 of 17 LSG0022 
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TestAmerica Los Angeles 
3~ Ca~,~aoAve., Su~teA Canister Samples Chain of Custody Record 
Costa Mesa, CA 92626 

.Phone 714-258-8610 Fax 714-258-0921 TestAmefica Laboratories. Inc. assumes no/iability with respect to the collection and shipment of these samples. 

�’’e°’ c°"== 
Address: /3 ~::;~’~’~.:~’~ ~r. ~t~ ~. ~=mail: . . 

Phone: (~/~’} 
FAX: (~7) 

TestAmerica 
3"HE LEADER IN ENV~RONMI~NTAL T~STING 

Sample Identification 

Analysis Turnaround Time .... 

Standard, (Specif~) 

Rush (Specify) ..... 

Canister Canister 
Vacuum In Vacuum in 

Sample                      Field, "Hg Field0 ’Hg 
Date(s) 33me Start T~me Stop (Ster~| , 

Special ff, sh-uctions/QC Requirements & Comments: 

,,,,~"- of ~ COCs 
Samples Collected By." ,/f/’~_.~ ,_~7"�u~O-~        ’ ’ 

Flow 

Controller ID ~n;~ter |D 

Temperature {Fahrenheit) 

Interior 

Start 

Ambient 

Pressure Onc ~es of Hg) 

Stop 

Interior Ambient 
=’rt 

, Z f. Z~ ...... 
s,op - 

Samples Shipped by~.~ 51~.~,Qt,’ 

Samples Relinquished by: 

Relinquished b~ 

Date/Time’s.,. ’ _ 
~ 

Date/~l-ime: - 

Samples Received by: 



CANISTER FIELD DATA RECORD 

CLIENT’     ~,/ 

CANISTER SERIAL 

DATE CLEANED: ,, 
CLIENT SAMPLE #: 

SITE LOCATION: 

VFR ID: 

Duration of comp. : ~ 

Flow setting: 

/- 

Init~.,- 

rains. 

rnl/min 

I READING 

I INITIAL VACUUM CHECK 

INITIAL FIELD VACUUM 

I FINAL FIELD READING 

TIME 

t f 

I 
INITIALS 

INITIAL VACUUM (Inches Hg 

.FINAL PRESSURE (PSlA) 

Pressurization Gas: 
COMPOSITE 

TIME 
{HOURS) 
15 Min. 
,30 Min. 

1 

4. 
6 

10 

24 

FLOW RATE RANGE 
(ml/mln) 

316 - 333 
t 58 - 166.7 
79.2 - 83,8 
39.6 -41.7 
19.8 - 20.8 
13.2 - 13,9 
9.9 - 10.4 
7.92 - 8.3 
6.6 - 6.9 
3.5 - 4.0 

N:\OO[\DO’O.,S\Tesb~,m9~i~ DOOs\TestAme~"~a - OANI~51P_..,H, FIELD DATA REC~3RD - 20080201.d~, I 

8 of 17 LSG0022 
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CANISTER FIELD DATA RECORD 

TestAmerica 

CLIENT;      ~ 

CANISTER SERIAL 

DATE CLEANED: 

CLIENT SAMPLE #: 

SITE LOCATION: 

VFR ID: 

~ 
Duration of oomp, ’ ¯ 

Flow setting:~ fJ ml/min 

i READING 

t INITIAL VACUUM CHECK 

I INITIAL FIELD VACUUM 

I FINAL FIELD READING 

vao. (in~h~ Hg) 

I 
DATE Or PRESS. (psig) 

I NITIALS 

- -----,LABORATORY CANISTER PRESSURIZATION 

INITIAL VACUUM 
H ~" PSIA~rcle unit used)) 

.FINAL PRESSURE (PSIA) 2 
Pressurization Gas: 

COMMENTS: 

COMPOSITE 
TIME 

(HOURS) 
15 Mln; 
80 Min, 

1 
2 
4. 
6 
8 
10 

24 

FLOW RATE RANGE 
(rnl/min) 

316 - 333 
158 - 166.7 
79.2 - 83.3 
39.6 - 41.7 
19,8 = 20,8 
18.2 - 13,9 
9,9 - 10,4 
7,92 - 8,3 
6.6 - 6.9 
3.5 - 4.0 

N:\COl~OOS\TestArnsdca DOCs\TestAmerica - CANISTER FIELD DATA RECORD - 20080201.d~x~ I 
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CANISTER FIELD DATA 

CLIENT: 

CANISTER SERIAL 

DATE CLEANED: 

CLIENT SAMPLE #: 

SITE LOCATION: 

RECORD 

VFR ID: 

Duration of comp. 

Flow setting: 

,-Hr/s. / rains. 

ml/min 

I READING 

INITIAL VACUUM CHECK 

t INITIAL FIELD VACUUM 

I FINAL FIELD READING 

INITIALS 

~"--’-~’EABORATORY CANISTER PRESSURIZATION 

.FINAL PRESSURE (PSIA> 

t ZV,~ t 

X 

Pressurization Gas: 

COMMENTS: 

COMPOSITE 
TIME 

(HOURS) 
15 Min, 
80 Min. 

1 
2 
4, 
8 
8 
lo 
12 
24 

FLOW RATE RANGE 
(rnUmin) 

316 - 333 ,. 
158 - 166.7 
79,2 - 83,3 
39.6 - 41.7 
19.8 - .20.8 
13.2 - 18.9 
9.9 - 10.4 
7.92 - 8.3 
6,6 - 6.9 
3,5 - 4,0 

N:\COS.DOOS~,Te~tAm9~i~ DOOs\TestAmerica - OANISTF_.R FIELD DATA RECORD - 20080201.d~c I 
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CANISTER QC 
CERTIFICATION 

Test,~med.ca 

Certification Type: 

Date Cleaned/~atch 

Date of QC 

Data File Number 

,/ ooRg- 

CANISTER ID NUMBERS 

The above canisters were cleaned as a batch. This certifies this batch contains no 
target analyte concentration greater than or equal to the method criteria for the 
"Certification Typ#, ’ indicated above. 

"’~" INDiCATI~S THE CAN OR CANS WHICH WERE SCREENED. 
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Data File: \\LAPC065\MSA_C\CHEM\MSA.I\0906i5A.B\MB06153.D 
-Report Date: 16-Jun-2009 03:17 

Page 1 

TestAmerica Los Angeles 

AIR TOXICS - TO-!4A/TO-15 MEDIUM LEVEL 
Data file : \\LAPC065\MSA_C\CHEM\MSA.I\090615A.B\MB06153.D 
Lab Smp Id: BLANK Client Smp ID: A-267 
Inj Date : 16-JUN-2009 02:52 
Operator : AA Inst ID: MSA.i 
Smp Info :BLANK, A-267,,SCREEN BLANK 
Misc Info : I,I,500,500,3,,BLANK, CORP.SUB, 0 
Comment : 
Method : \\LAPC06SkMSA_C\CHEM\MSA.I\090615A.BkTOI4A.m 
Meth Date : 15-Jun-2009 16:17 almagroa Quant Type: ISTD 
Cal Date 12-JUN-2009 04:41 Cal Eile: IC06128.D 
Als bottle: 5 QC Sample: BLANK 
Dil Factor: 1.00000 
Integrator: HP RTE 
Subtraction File: \\LAPC065\MSA_C 
Target Version: 4.04 
Processing Host: LAPC065 

Compound Sublist: CORP.SUB 

Concentration Formula: Amt * DF * (FinalPres / 

Name Value Description 

DF 1.000 Dilution Factor 
FinalPres 1.000 FinalPres 
InitPres 1.000 InitPres 
CalVol 500.000 CalVol 
SmpVol 500.000 SmpVo! 

InitPres) * (CalVol / SmpVol) 

Ccmpounds 

* 58 Bromcchlorcmethane 

$ 66 1,2-Dichlorcethane-d4 

* 75 1,4-Difluorohenzene 

$ 90 Toluene-d8 

* I01 Chlorobenzene-d5 

$ 117 4-Bromofluorobenzene 

QUANT 

MASS RT EXP KT REL RT 

49 8,548 8,551 (I,000) 

65 9,532 9,545 (1,115) 

114 10,309 10,303 (I,000) 

100 12,846 12,850 (1,246) 

117 15,456 15,459 

95 17.677 17,671 (1,144) 

CONC~RATIONS 

0N-COLUMN     FLWAL 

RESPONSE (ppbv) (pphv) 

.921598 50,0000 
8q5730 48.3688 48.37 

2677639 50,0000 

1509170 53,1121 53,11 

2200450 50.0000 

2194582 50,2796 50,28 

12 of 17 LSG0022 
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Clier~ I~0:R-L~67 

Sample. In~’o... ~BLRNK,A--~’67,,SCREEH ]~L.qHK 

Pa~e 7 

Co~,umn Phase~: .3&hi ;03-624 

1.6- 

.-. 

0.72 

0.~- 

Operatop= AA 

Column dia~eter~ 0.53 

o 

.,J 



TestAmerio 
THE LEADER IN ENVIRONMENTAL TES1 

Subcontract Reports 
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 .    CHNOLOGY 
bor~tories, Inc. 

July 24, 2009 

TestAmeriea 
ATTN: Sonia Tabirara 
3585 Cadillac Ave., Suite A 
Costa Mesa, CA 92626 

Page 1 of 2 
A9072! 12 

FL Cert #E87847/LA Cerl #04140 
EPA Methods TO3, TOI4A, TOTS, 25C/3G 

RSK-175 

TX Cert #T| 04704450-09-TX 
EPA Methods TO14A,TO ! 5 

AZ Dept of Health Services #AZ0737 
EPA MeL.’~ s TO3, TO I4A. TOTS, 15. t6.25C 

LABORATORY TEST RESULTS 

Project Reference: LSG0022 
Lab Number:     A9072112-01/03 

Enclosed are results for sample(s) received 7/21/09 by Air Technology Laboratories. 
Analyses were performed according to specifications on the chain of custody provided 
with the sample(s). 

Report Narrative: 

- Sample analyses were performed within method performance criteria and 
meet all requirements office NELAC Standards, 

- All results are reported without qualifications. 

Results were e-mailed to Sonia Tabirara on 7/23/09. 

ATL appreciates the opportunity to provide testing services to your company. If you 
have any questions regarding these results, please call me at (626) 964-4032. 

Sincerely 

Mark Jotmson 
Operations Manager 
MJohnson@AirTechLabs.com 

Enclosures 

Note: The cover letter is an integral pal~ of this analytical report. 

18501 E. Gale Avenue, Suite 130 � City of lndustr~,5(~A191748 , Ph: (626) 964-4032 ~ Fx: (626) 964-5~0022 

WM00372 



Client: TestAmo|’ica - Los Angeles 

Atin: So]do Tabirarn 

Page 2 of 2 
A9072112 

Project Name: LSG0022 ~AQUA’rERRA) 

Project Number: LSG0022 

Dale Received: 712112009 

Matrix: Vapor 

TNMOC by F.PA METHOD 25C 

Fixed Gases by EPA METHOD 3C 

Lab Number: A9072112-01 

Client Sainple ID: 

Date Collected: 

Date Analyzed: 

Analyst Initials: 

QC Batch: 

Dlht/Ion Factor: 

COTTONWOOD I 

612512009 

7122/2009 

ZK 

090722GCSA3 

2,0 

A9072112-02    A9072112-03 

CO’f’I’ON\VOOD 2 COTTONWOOD 3 

6/25/2009 6/25/2009 

7/2212009 712312009 

ZK ZK 

090722GCSA3 0907,~2GCSA3 

2.0 2.1 

"I’NMOC 

TNMOC uncorr* 

N|trogen 

Oxygen 

C:H’bon Dioxide 

Melhane 

Carbon Monoxide 

ppmv C 10 2,700 20 

ppmv C 10 2~600 20 

% vh. 1,0 ND 2,0 

% v/v 0.50 NI) !.0 

% v/v 0.010 40 0.020 

% v/r 0.0010 57 0.0020 

"/. v/r] 0.0010 0.0025 0.0020 

ND = Not detected at or ahove reporling limit. 

PQL = Practical Quantilafion L|mit. 

TNMOC = Total Non-Meth:me Organic Carbon. 

3,700 

3,500 

ND 

39 

20 4,400 

20 4,100 

~.0 ND 

1.0 ND 

0.020 42 
’ t t 

56 0.0020    59 

0.0025 0.0020 0.0027 

"i’NMOC uncorr* = TNMOC cmlceotration In sample withmll a|trogeuhnolsture correction. 

NA = Nitrogenlmolslurc correc/toll causes division by zero. 

21 

21 

0.021 

0.0021 

O.f1021 

Mnrh Johnson 

Ol~er:~tlons Manager 

The covo~ loller is nn Inlegrnl lm~ t of lids ana|y/ieal : el,orL 

AIrTECHNOLOGY Laboratories, Inc, ~ ........ 
18501E. Gale Avenue, Suite 130 , Cily of lndtlstOt, ~o9fI~8 , Ph: (626)964.4032 , Fx: (626)964-5832 

LSG0022 
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Chain of Custody Record TESTAMERICA -LA 

TESTAMERICA-LOS ANGELES 
Ad~es$ 

3585 CADILLAC AVE SUITE A 

COSTA MESA 92626 
Project ~_~mp_ 

LSG0022 (AQUATERRA) 
C~,~,l~utch=se O~d~r/Quoto NO. 

SAMPLE ID No. And 

COTTONWOOD 1 

COTTONWOOD 2 

COTTONWOOD 3 

Date 

6/25/09 

6/25/09 

6/25/09 

Time 

SITE CONTACT 

’~ele~hone Numb~’r(Area Code)/Fax Number 

714-258-8610 

SO~ ~~ 
C~er~ Number 

0735 

0845 

0955 

Matrix Containers & 
Preservatives 

r~Retum to Client ~Disl~osal by Lab 

A~alysls (Attach list ff more space is needed) 

Months 

Managerwithanyq 

Special Instructions / 
Conditions of Receipt 

#DL829 

#0092 

#0082 

(A fee may be assessed if samples are retained 
Ion~,er than 3 



3585 Cadillac Avenue Suite A Costa Mesa. CA 92626 * 714-258-8610 * Fax 714-258-0921 

October 27, 2009 

Client: 
Aquaterra Environmental Solution Fairview Heights 

13 Executive drive, Suite 1 

Fairview Heights, IL 62208 

Attn: Andy Limmer 

LABORATORY REPORT 

Work Order: LSJ0174 

Project Name: [L31 Cottonwood Hills RDF 

Project Number: [none] 

Date Received: 10/I 9/09 

TestAmerica Los Angeles certifies that the test results provided in this report meet all NELAC requirements for parameters for which 

accreditation zs required or available. Any exceptions to NELAC requirements are noted in the Corrective Action Report. NELAC Certification 

Number for TestAmerica Los Angeles is E87652. The test results listed within this Laboratory Report pertain only to the samples tested in the 

laboratory. This Laboratory Report is confidential and is intended for the sole use of TestAmerica and its client. This ~eport shall not be 

reproduced, except in fidl, without written permisston from TestAmerica. 

The Chain of Custody, l page, is included and is an integral part of this report. This entire report was reviewed and approved for release. 

If you have any questions relating to this analytical report, please contact your Laboratory Project Manager at 714-258-8610. 

Analyses included in this report were performed by the laboratory shown at the top of this report unless otherwise indicated. 

CASE NARRATIVE: 

All samples for method 25C have been corrected for nitrogen. Field conditions are used in this calculation. Sam pies for EPA 25C 

are analyzed in triplicate and 3C samples are run in duplicate. EPA 3C/25C result summary forms are available. 

Approved By: 

Marisol Tabirara 

Project Manager 
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THE LEADER IN ENVIlRO N~MENTA L TI~STI{:NG 3585 Cadillac Avenue, Suite A Costa Mesa. CA 92626 * 714-258-8610 * Fax 714-258-0921 

Aquaterra Environmental Solution Fairview Heights 

13 Executive drive, Suite 1 
Fairview Heights, IL 62208 

Andy Limmer 

Work Order:      LSJ0174                       Received: 10/19/09 11:30 
Reported: 10/27/09 15:44 

Project: IL31 Cottonwood Hills RDF 

Project Number: [none] 

SAMPLE IDENTIFICATION LAB NUMBER COLLECTION MATRIX 

CW-4 LSJ0174-01 10/14/09 07:30 Air 

CW-5 LSJ0174-02 10/14/09 08:25 Air 

CW-6 LSJ0174-03 10/14/09 0~}:20 Air 

CONTAINER TYPE 

Passivated Canister 

Passivated Canister 

Passivated Canister 

2 of 24 LSJ0174 
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THI~ L~’ADER IN EN~Vi:RO NMENTAL TESTING 3585 Cadillac Avenue, Suite A Costa Mesa, CA 92626 * 714-258-8610 * Fax 714-258-0921 

Aquaterra Environmental Solution Fairview Heights 

13 Executive drive, Suite 1 

Fairview Heights, IL 62208 

Andy Limmer 

Work Order: LSJ0174 Received: 10/19/09 11:30 

Reported: 10/27/09 15:44 

Project: IL31 Cottonwood Hills RDF 

Project Number: [none] 

ANALYTICAL REPORT 

S, nalyte Result 

ample ID: LSJ0174-01 (CW-4 - Air) 

.STM D3588 - Heat of Combustion & Specific Gravity 

Data                                          Date                             QC 

Qualifiers Units RL Dilution Analyzed Instrument Analyst Batch 

Sampled: 10/14/09 07:30 

Heat of Combustion 560 

PA 25C - Total Nonmethane Organic Compounds 

BTU/fi3 0.19 !.9 10/20/09 06:48 GC8 YZ 9J22011 

Total Nori-Methane Hydrocarbons as Methane 

PA 3C - Fixed Gases 

4000 ppm-C 57 1.9 10/20/09 18:48 GC8 EI 9J21004 

Carbon dioxide 36 

Carbon monoxide ND 

Methane 55 

Nitrogen 8.8 

Oxygen 0.80 

%(v/v) 0.019 1.9 10/20/09 18:48 GC8 EI 9J21004 

%(v/v) 0.0019 1.9 10/20/09 18:48 GC8 EI 9J21004 

%(v/v) 0.00038 1.9 10/20/09 18:48 GC8 El 9.121004 

%(v/v) 1.9 1.9 10/20/09 18:48 GC8 EI 9J21004 

%(v/v) 0.38 1.9 10/20/09 18:48 GC8 EI 9J21004 
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T 
THE LiEAD ER IN [~N~tiRO NM ENTAL T!~ST|iN G 3585 Cadillac Avenue, Suite A Costa Mesa, CA 92626 * 714-258-8610 * Fax 714-258-0921 

Aquaterra Environmental Solution Fairview Heights 

13 Executive drive, Suite 1 

Fairview Heights, IL 62208 

Andy Limmer 

Work Order:      LSJ0174                       Received: 10/19/09 11:30 
Reported: 10/27/09 15:44 

Project: IL31 Cottonwood Hills RDF 

Project Number: [none] 

~,nalyte Result 

ample ID: LSJ0174-02 (CW-5 - Air) 

.STM D3588 - Heat of Combustion & Specific Gravity 

Heat of Combustion 560 

PA 25C - Total Nonmethane Organic Compounds 

Total Non-Methane Hydrocarbons as Methane 4900 

PA 3C - Fixed Gases 

ANALYTICAL REPORT 

Data                                          Date                             QC 

Qualifiers Units RL Dilution Analyzed Instrument Analyst Batch 

Sampled: 10/14/09 08:25 

BTU/ft3 0.19 1.9 10/20/09 09:27 GC8 YZ 9J22011 

ppm-C 57 1.9 10/20/09 21:27 GC8 El 93"21004 

Carbon dioxide 37 

Carbon monoxide ND 

Methane 56 

Nitrogen 8.1 

Oxygen 0.41 

%(v/v) 0.019 1.9 10/20/0921:27 GC8 EI 91"21004 

%(v/v) 0.0019 1.9 10/20/09 21:27 GC8 EI 9J21004 

%(v/v) 0.00038 1.9 10/20/09 21:27 GC8 EI 9J21004 

%(v/v) 1.9 1.9 10/20/09 21:27 GC8 EI 9J21004 

%(v/v) 0.38 1.9 10/20/09 21:27 GC8 El 9J21004 
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THE LEADER IN ENViROt~q~ENTAL TEST[’NG 3585 Cadillac Avenue. Suite A Costa Mesa. CA 92626 "714-258-8610 * Fax 714-258-0921 

Aquaterra Environmental Solution Fairview Heights 

13 Executive drive, Suite 1 

Fairview Heights, IL 62208 

Andy Limmer 

Work Order: LSJ0174 Received: 10/19/09 11:30 

Reported: 10/27/09 15:44 

Project: IL31 Cottonwood Hills RDF 

Project Number: [none] 

~,nalyte Result 

ample ID: LSJ0174-03 (CW-6 - Air) 

.STM D3588 - Heat of Combustion & Specific Gravity 

Heat of Combustion 570 

PA 25C - Total Nonmethane Organic Com pounds 

Total Non-Methane Hydrocarbons as Methane 5300 

PA 3C - Fixed Gases 

ANALYTICAL REPORT 

Data                                          Date                             QC 

Qualifiers Units RL Dilution Analyzed Instrument Analyst Batch 

Sampled: 10/14/09 09:20 

BTU/ft3 0.19 1.9 10/20/09 08:08 GC8 YZ 9J22011 

ppm-C 57 1.9 10/20/09 20:08 GC8 EI 9J21004 

Carbon dioxide 37 

Carbon monoxide ND 

Methane 57 

Nitrogen 7.4 

Oxygen ND 

%(v/v) 0.019 1.9 10/20/09 20:08 GC8 EI 9J21004 

%(v/v) 0.0019 1.9 10/20109 20:08 GC8 EI 9J21004 

%(v/v) 0.00038 1.9 10/20/09 20:08 GC8 El 9J21004 

%(v/v) 1.9 1.9 10/20/09 20:08 GC8 EI 9J21004 

%(v/v) 0.38 1.9 10/20/09 20:08 GC8 EI 9J21004 
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T "col 
TP1E LE~DEt~~ IN ENVIROI~MENTAL TEST|NG 3585 Cadillac Avenue. Suite A Costa Mesai CA 92626 * 714-258-8610 * Fax 714-258-0921 

Aquaterra Environmental Solution Fairvie~v Heights 

13 Executive drive, Suite 1 

Fairview Heights, IL 62208 

Andy Limmer 

Work Order: LSJ0174 Received: 10/19/09 11:30 

Reported: 10/27/09 15:44 

Project: IL31 Cottonwood Hills RDF 

Project Number: [none] 

PROJECT QUALITY CONTROL DATA 

Blank 

Date QC 

Units RL Dilution Analyzed Instrument Analyst Batch 

Data 

~,nalyte Result Qualifier 

~ample I_D: 9J21004-BLKI (Blank - Air) 

EPA 25C - Total Nonmethane Organic Compounds 

[’otal Non-Methane Hydrocarbons as Methane ND ppm-C 30 1.00 10/20/09 14:17 GC8 El 9J21004 

~ample ID: 9J21004-BLK1 (Blank - Air) 

EPA 3C - Fixed Gases 

2arbon dioxide ND 

2arbon monoxide ND 

’/[ethane ND 

qitrogen ND 

)xygen ND 

%(v/v) 0.0!0 1.00 10/20109 14:17 GC8 EI 9J21004 

%(v/v) 0.0010 1.00 10120109 14:17 GC8 El 9J21004 

%(v/v) 0.00020 1.00 10/20109 14:17 GC8 EI 9J2 I004 

%(v/v) 1.0 1.00 10/20/09 14:17 GC8 EI 9J21004 

%(v/v) 0.20 1.00 10/20/09 14:17 GC8 EI 9J21004 
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TPIE L~ADER IN ENVIROr~MENTAL TESTING 3585 Cadillac Avenue Suite A Costa Mesa. CA 92626 * 714-258-8610 * Fax 714-258-0921 

Aquaterra Environmental Solution Fairview Heights 

13 Executive drive, Suite l 

Fairview Heights, IL 62208 

Andy Limmer 

Work Order:      LSJ0174                       Received: 10/19/09 11:30 

Reported: 10/27/09 15:44 

Project: IL31 Cottonwood Hills RDF 

Project Number: [none] 

PROJECT QUALITY CONTROL DATA 

LCS 

Spike Target Date QC 

Units RL    Dilution Conc % Rec Range Instrument Analyzed Batch 

Data 

knalyte Result Qualifiers 

~ample ID: 9J21004-BS2 (LCS - Air) 

EPA 25C - Total Nonmethane Organic Compounds 

I?otal Non-Methane Hydrocarbons as Methane 56.7 ppm-C 30 1.00 60.0    95% 80- 120 GC8 10/20/09 13:17    9J21004 

~ample ID: 9J21004-BS1 (LCS - Air) 

EPA 3C - Fixed Gases 

2arbon dioxide 1.01 

2arbon monoxide 0.0487 

vlethane 0.0550 

q’itrogen 23.9 

)xygen 5.47 

%(v/v) 0.010 1.00 0.998 102% 75- 125 GC8 10/20/09 10:12 9J21004 

%(v/v) 0.0010 1.00 0.0455 107% 70- 130 GC8 10/20/09 10:12 9J21004 

%(v/v) 0.00020 1.00 0.0500 110% 75 - 135 GC8 10/20/09 10:12 9J21004 

%(v/v) 1.0 1.00 21.9 109% 70- 130 GC8 10/20/09 10:12 9J21004 

%(v/v) 0.20 1.00 4.98 110% 70 - 130 GC8 10/20/09 I0:12 9J21004 
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LEADER IN ENVIRO N~MENTAL TEST|iNG 3585 Cadillac Avenue, Suite A Costa Mesa. CA 92626 * 714-258-8610 * Fax 714-258-0921 

Aquaterra Environmental Solution Fairview Heights 

13 Executive drive, Suite I 

Fairview Heights, [L 62208 

Andy Limmer 

Work Order: LSJ0174 Received: 10/19/09 11:30 

Reported: 10/27/09 15:44 

Project: IL31 Cottonwood Hills RDF 

Project Number: [none] 

PROJECT QUALITY CONTROL DATA 

LCS Dup 

Data 

~,nalyte Result Qualifiers 

~ample ID: 9J21004-BSD2 (LCS Du p - Air) 

EPA 25C - Total Nonmethane Organic Compounds 

Spike Target Date QC 

Units RL Dilution Conc %Rec Range RPD Limit Analyzed Batch 

[’oral Non-Methane Hydrocarbons as Methane 56.6 ppm-C 30 1.00 60.0    94%    80- 120    0.2 20 10/20/09 13:44    9J21004 

~ample [D: 9J21004-BSDI (LCS Dup - Air) 

EPA 3C - Fixed Gases 

2arbon dioxide 1.01 

2arbon monoxide 0.0486 

vlethane 0.0549 

qitrogen 23.8 

3xygen 5.45 

%(v/v) 0.010 1.00 0.998 101% 75 - 125 0.2 20 10/20/09 10!28 9J21004 

%(v/v) 0.0010 1.00 0.0455 107% 70 - 130 0.2 30 10/20/09 10:28 9J21004 

%(v/v) 0.00020 1.00 0.0500 110% 75 - 135 0.2 20 10/20/09 10:28 9J21004 

%(v/v) |.0 1.00 21.9 109% 70 - 130 0.3 30 10/20/09 10:28 9J21004 

%(v/v) 0.20 1.00 4.98 109% 70 - 130 0.3 30 10/20/09 10:28 9J21004 
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T 
THI~ LEABER IN ENVIRONMENTAL TESTI{NG 3585 Cadillac Avenue. Suite A Costa Mesa, CA 92626 * 7!4-258-8610 * Fax 714-258-0921 

Aquaterra Environmental Solution Fairview Heights 

13 Executive drive, Suite 1 

Fairview Heights, IL 62208 

Andy Limmer 

Work Order: LSJ0174 Received: 10/19/09 11:30 

Reported: 10/27/09 15:44 

Project: IL31 Cottonwood Hills RDF 

Project Number: [none] 

ND 

DATA QUALIFIERS AND DEFINITIONS 

Not detected at the reporting limit (or method detection limit if shown) 
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TestAmerica Los Angeles 
3585 Cadillac Ave., Suite A 

Costa Mesa, CA 92626 

Phone 714-258-8610 Fax 714-258-0921 

Canister Samples Chain of Custody Record 

TestAmedca Laboratories, inc. assumes no liabl7ity with respect to the colle~’on and shipment of these samples. 

TestAmerica 
THE LEADER IN ENVIRONMF~NTAL TESTING 

o 
o 

Client Contact Information 

Company:. 

Phone: ~ ~ ~ 

Proje= Name: 

Sample Identification 

Special Instructions/QC Requirements & Comments: 

Relinquished by: 

Project Manager: ~~’~’~ 

Phone: 

Email: 

Site Contact: 
LAB Contact: 

Analys~ Turn’round Time 

Standard (Sp¢. cify) ~       I 

Rush (Specify) 

~amples Collected By: ,, 

Canister Canlste~’ 
Vacuum in Vacuum in 

Sample Field, "Hg Field, ’Hg Flow 
Da=(s) ~me S=~ Time Stop {~R) (S~p) Conflict ID Canister 

Start 

Stop 

Interior 

Interior 

Temperature (Fahrenheit 

Ambient 

Pressure (Inches of Hg) 

Ambient 

Date/~l’ime: ’                     I 



CANISTER FIELD DATA RECORD 

CLIENT" 

CANISTER SERIAL #: 

DATE CLEANED: 

CLIENT SAMPLE #: 

SITE LOCATION: 

VFR ID: 

Duration of comp. 

Flow setting: 

~ Hrs. / mins. 

ml/min 

READING 

INITIAL VACUUM CHECK 

INITIAL FIELD VACUUM 

FINAL FIELD READING I 

TIME 
v,o. (,~h,, Hg) f DATE { INITIALS ___J 
Or PFIES& slg)_.~.~~ " 

LABORATORY CANISTER PRESSURIZATION 

,NlTIALVAOUUM(lnchesHg~(cir¢leunltused))    /Z"~/~" I I 
.FINAL PRESSURE (PSIA) ~,~? I,ol A l 
Pressurization Gas: 

COMMENTS: 

COMPOSITE 
13ME 

(~OURS) 
15 MIn. 
30 Min. 

1 
2. 
4 
6 
8 
10 
12 
24 

FLOW RATE RANGE 

(mVmln) 

"158 - 166.7 
79.2 - 83.3 
~g.~ - ~’1.7 
19.8 - 20.8 
13.2- 13,9 
9.9 - 10,4 
7.92 - 8,3 
6.6 - 6,9 
3.5 - 4.0 

N:\COF, DOCS\TestAmerk’,a DOCs\TestAmedc, a - CANISTER FIELD DATA RECORD - 20080201.do~ I 
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CLIENT: 

CANISTER SERIAL #: 

DATE CLEANED: 

CLIENT SAMPLE #: 

SITE LOCATION: 

CANISTER FIELD DATA RECORD 

c~2..0~.~ 

Test -  Amedca 

VFR ID: 

Duration of comp. : /~. Hrs. / mins. 

mVmin 

READING 

INITIAL VACUUM CHECK 

INITIAL FIELD VACUUM 

FINAL FIELD READING 

TIME INITIALS 

LABORATORY CANISTER PRESSURIZATION 

INITIAL VACUUM (inches HgCP_.~ (c|role unit used)) 

¯ FINAL PRESSURE (PSIA) 

Pressurization Gas: ~ 

COMMENTS: 

OOMPOSrrE 
TiME 

(HOURS) 
15 MIn. 
80 MIn. 

1 
2- 
4 
6 
8 
10 
12 

24 

FLOW RATE RANGE 
(mVm~n) 

316 - 333 
¯ 158 - 166.7 

79.2 - 83.3 
39.6-4, 1,7 
19,8-20.8 
13.2 - 13.9 
9.9 - 10,4 
7.92 - 8.3 
6,6 - 6.9 
3.5 - 4,0 

N:\CO&OOCS\TestAmerice, DOCs\TestAmedca - ON~ISTI:R FIELO DATA RECORD - 2008020£doe j 

12 of 24 LSJ0174 
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CLIENT: 

CANISTER SERIAL 

DATE CLEANED: 

CLIENT 8AM PLE #; 

SITE LOCATION: 

CANISTER FIELD DATA RECORD 

Test a 

VFR ID: 

Duration of comp. 

Flow setting; 

~. Hrs. / rn ins. 

mVmln 

READING 

INITIAL VACUUM CHECK 

INITIAL FIELD VACUUM 

FINAL FIELD READING ! 

~ Vae, (~n=hes Hg) 
TIME Or PRESS, (pslg) . 

1 
I 

DATE . INITIALS 

INITIAL VACUUM (Inches Hg P/~ (circle unit used)) 

t .FINAL PRESSURE (PSlA) 

Pressurization Gas: ,,4//./ 

COMMENTS: 

LABORATORY CANISTER PRESSURIZATION 

I 

C~MPOSFrE 
T/ME 

(HOURS) 
15 MIn, 
80 Mln, 

1 
2. 
4 
6 
8 
10 
12 
24 

FLOW R~T~ nANee 

316 -- 333 
158 -- 168.7 
79.2 -- 83.3 

19,8 - 20.8 

9.9 - 10.4 
7.92 - 8.8     . 
6.6 - 6.9 
83 - 4,0 

N;\COl~DOOS\TesULme~ca DOCs\TestAmerl~ - CANI~I=R FIELD DATARECORD - 2008020t.do~ ] 

13 of 24 LSJ0174 
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CANISTER QC 
CERTIFICATION 

Certification Type: 

Date Cleaned/Batch 

Date of QC 

Data File Number 

CANISTER ID NUMBERS 

The above canisters were cleaned as a batch. This certifies thls batch contains no 
target analyte concentration greater than or equal to the method criteria for the 
"Certification Typd’ indicated above, 

"~’" INDICATES THE CAN OR CANS WHICH WERE SCREENED, 

14 of 24 LSJ0174 
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Data File: \\LAPCI06\D\chem\MSE.i\090924.B\MB0924J.D 
Report Date: 25-Sep-2009 13:55 

Page 

TestAmerica Los Angeles 

AIR LOW LEVEL TO-14A / TO-15 
Data file : \\LAPCI06\D\chem\MSE.i\090924.B\MB0924J.D 
Lab Smp Id: BLANK Client Smp ID: 93203 
Inj Date : 25-SEP-2009 02:56 
Operator : DLK Inst ID: mse.i 
Smp Info :BLANK, 93203,,SCREEN BLANK 
Misc Info : I,I,500,500,3,,BLANK, TOI5CORP.SUB, 0, 
Comment : 
Method : \\LAPCI06\DkCHEM\MSE.I\090924.BkTOI5.m 
Meth Date : 24-Sep-2009 12:47 kammererd Quant Type: ISTD 
Cal Date : 09-SEP-2009 14:11 Cal File: IC09097.D 
AIs bottle: 15 QC Sample: BLANK 
Dil Factor: 1.00000 
Integrator: HP RTE 
Target Version: 4.14 
Processing Host: LAPCI06 

Compound Sublist: TOI5CORP.SUB 

Concentration Formula: 
Amt * DF * (FinalPres / InitPres)*(CalVol / SmpVol) * CpndVariable 

Name Value Description 

DF 1.000 
FinalPres 1.000 
InitPres 1.000 
CalVol 500.000 
SmpVol 500.000 

Cpnd Variable 

Dilution Factor 
Final Pressure 
Initial Pressure 
Calibration Volume 
Sample Volume 
Local Compound Variable 

Compounds 

* 48 Bromochloromethane 
$ 55 1,2-Dichloroethane-d4 
* 61 1,4-Difluorobenzene 
$ 71 Toluene-d8 
* 82 Chlorobenzen~-d5 
$ 94 4-Bromofluorobenzene 

QUANT SIG 
MASS 

49 

65 
114 
98 

117 
95 

RT EXP RT RED RT RESPONSE 

12.014 12.008 (I.000) 49414 

12.796 12.789 (0.957) 51652 

13.372 13.372 (I.000) 109320 

15.499 15.499 (0.884) 105951 

17.533 17.533 (l.00G) 105309 

19.152 19.152 (1.092) 71295 

CONCENTRATIONS 
ON-COLUMN 
(ppbv) 

4.00000 

5.25987 
4.00000 

4.09290 

4.00000 
3.68146 

F~NAL 
(ppbv) 

5.260 (R) 

4.093 

3.681 

QC Flag Legend 

R - Spike/Surrogate failed recovery limits. 

15 of 24 LSJ0174 
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In~trument~ ~e.i 

Operator: ~LK 

Column diameter¢ 0.32 

Page 7 

: 

.. 

1.0: 

: 
0.92 

: 
0.81 

0.5- 

: 
0÷4" 

: 
0.3" 

: 
0.2" 

%%LAPCIO6X3%ohemNttSE÷i%ogo924÷Bx~B09240.9 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 

EPA 25C TRIPLICATE RESULTS 

Date Analyzed / QC Batch: 

17 of 24 LSJ0174 

WM00391 



GC8 EPA 25C TNMOC SUMMARY REPORT 

LAB SAMPLE 

250 RAW DATA FILES Run t: 

Run 3: 

EFA 25G DF: 1.8896 

Date 

Date: 10/2012009 

COMPOUND 

TNMOC 

Run 1 

Results 

ppm-¢ 

3882.30 

Run 2 

Resulls, 

ppm-c 

3526.18 

Run 3 

Results 

ppm-o. 

4086.24 

Average 

Results 

ppm-~ 

8084.2708 

RSD=.1.5% 

~f~SD 

7,398 

RL 

56.7 

~ RL’s 

ppm 

30    , 

NITROGEN 

NO N2 CORRECTION 

ResultsI Results 

%vlv %vlv 

9,1654 8.6997 

cANISTER PRE-PRESSURIZEO WrfH HEUUM 

FINAL PRE,SSURE 

Results RSD=18% 

%vlv =/~SD 

8.8036 3.848 

[NIP, AL PRESSURE 

TNMOC as CH4 RAW AMOUNT 

RUN1 34!9,.6~4 

RUN2 3076.485 

RUN3 3589,273 

Cllen~ readings: Temp,=~ F; PreSS,= ~0.03"Hg 

L~b convers|Gqs: Temp.=8.8£C; Press,= 762.76 mm Hg 

Water P~essu~e = 8.551 

ADJUeTEOTNMOCRESULT$ 

388~30 

352~18 

~86.24 

NOTE: TNMOC RESULTS ADJUSTEO PER NITROGEN VALUES AND STP 

Ditu~on Facet 

1.8896 

1.8896 

1.8896 

LEVEL 1             ~       ’~"                LEVEL2                 , 

LSJ0174 
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GC8 EPA 25C TNMOC SUMMARY REPORT 

25C RAW DATA FILES Run 1:! 
Run 
Run 

EPA 25C DF: 1.9003 D~te: 10/20~009 

Dilution Factor 
1.9003 
1.9003 
1.9003 

COMPOUND 

TNMOC 

COMMENT,S: 

TNMOC ~,s CH4 

RUN1 

RUN2 

RUN3 

Run 1 

Results 

ppm-o 

4677,~’S 

Run 2 

Results 

ppm-o 

4295.47 

Run 3 Average 

Results Results 

ppm-o ppm-e 

5112.67 4894,0671 

RSD=15% 

%RSD 

8.709 

RL 

57.0 

BASE RL’s 

30 

Results 

%.v/v 

8,2244 
~:.~ 

Results 

%vlv 

7.9777 

Results 

%vlv 

7.4087 

Results RSD=15% .... 

%vlv %RSD 

7.8106 5~315 

C=ANISTER PRE-PRE,.°,SUPJZED WITH HEUUM 

FINAL PRE,S,,SLIRE 

INITIAL PRESSURE Client readings: Temp.--48F; Press.= 30.03’Hg 

Lab conversions: Temp.=8.89C; Press.= 762.76 mm Hg 

Water Pressure = 8.551 

4136.628 

3812.422 

4574.647 

4295.47 

5112.67 

NMOC ETHENE ETHANE 

NOTE: TNMOC RESULTS ADJUSTED PER NITROGEN VALUES AND STP 

LEVEL1 

LSJ0174 
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GC8 EPA 25C TNMOC SUMMARY REPORT 

25C RAW DATA FILES Run 1: 

Run 

Run 3: 

EPA 25C DF: 1.8930 

Time 

Date: 10/20120(~9 

Dilution Factor 
1.8930 
1.8930 
t.8930, 

COMPOUND 

TNMOC 

NITROGEN 

NO N2 CORREC~ON 

TNMOC ~,~ CH4 

RUN1 

RUN2 

RUN3 

Run 1 

Results 

ppm-c 

6641.77 

Run 2 RuR3,.. 

Results Results 

ppm-c ppm-¢ 

5445.48 4888.60 

Average 

Resu!ts 

ppm-o 

5265.1850 

RSD=15% 

, ,~.~SD 
7.337 

BASE RL’s 

RL ppm 

~1~,8 30 

Result,s Results Results Results, 

%v/v %vlv %v/v %v/v 

RSD=15%. 

%RSD 

OANISTER PRE-PRE~URIZ~D WFFrl HEUUM 

RNAL PRES~SURE ~~ 

Client reao3ngs: Temp.=48F; Press.= 30.03"Hg 

Lab conversions: Temp.--8.89C; Press,= 762.76 mm Hg 

W~ter Pressure = 8.551 

RAW NAOUNT 

5O54.754 

4865.244 

4386.712 

ADJUSTED TNMOC RESULTS 

5641,77 1 

4888.60 

1’~0C ETHENE     ETHANE 

NOTE: TNMOC RESULTS ADJUSTED PER NITROGEN VALUES AND STP 

LEVEL1 

~SJ0174 
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Test~merica 
THE LEADER’IN ENVIRONMENT~J. TE~T|NG 

EPA 3C DUPLICATE RESULTS 

Date Analyzed / QC Batch: 
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EPA30 

TESTA~RICA LOS ANGELES 

EPA 3C SAMPLE RESULTS SUMPL~J~Y CALCULATION 

Lot ID: LSJ0174-01 

Data File(s): ]301 -1 ¯ 

DateAcqulred: 10/20/2009 18:48 ; 19:14 

Dilution Factor: 1.89 

FinaI(F) Lab Pressure: ~.24~,-.’.,~ 

Sample(S) Receipt Pressure: -=’ 

Prepressurized? (He,NO): NO 

Lab Pressurized? (N2,NO): N2 

Pre-pressure. 

Helium 

Carbon Monoxide: 

%Total:I 99.857 I 100.976 

RUN1 RUN2 

PPM(v/v) PPM(v/v) 

Nitrogen File Result...,,.-’..~!:~7~.9.~,~~:~..9,.:~3~ 

RPD 

(10%) 

0.4O 

0.35 

7.45 

0.57 

#DIV/OI 

#DIVI01 

#DIV/01 

#DIVI01 

#DIVlOI 

AVERAGE AVERAGE RL 

PPM(v/v) %v/v %v/v 

368678.24 35.867824 0.01890 

8020 0.802030 0.37792 

88352 8,835173 1.88958 

549112.47 54.911247 0,00038 

0.00 0.000000 0,00189 

0.00 0.000003 0,00094 

0.00 0.030000 0,03779 

0.00 0.030000 0.03779 

0.00 0,000000 0~03189 

RUN1 RUN2 

%(vh) %(v/v) 

51.5797 51.9279 

BASE RL 

%v/v 

0.01 

0.2 

1 

0.0002 

0.001 

0.0005 

0.02 

0.02 

0.001 

Note: Calculation for Nitrogen last validated by QA on 6-23-2008, 

LSJ0174 
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EPA30 

TESTAMERICA LOS ANGELES 

EPA 3C SAMPLE RESULTS S~IARY CALCULATION 

Lot ID: LSJ0174-02 

Data File(s): j303 -1 

Date Acquired: 10/20/2009 21:27 ; 21:54 

Dllution Factor:. 1~90 

Final(F) Lab Pressure: ~.~i~0~ 

Sample(S) Receipt Pressure: 

Prepressurized? (He,NO): NO 

Lab Pressurized? (N2,NO): N2 

Pre-pressure. 

Serial Dilution. 

RUN1 RUN2 
Analyte PPM(vlv) PPM(v/v) 

Carbon Dioxide: 

Oxygen/Argon: ~x-!:=.’.~0.~ ~. 

Hydrogen 

Helium 

Carbon Monoxide: 

%Total: 101.581 

RUN1    RUN2 

PPM(v/v) PPM(v/v) 

Nitrogen File Result: 

RPD 

00%) 

0.18 

0.14 

3.04 

0.15 

#DIV/01 

#DIV/01 

#DIV/01 

#DIVt01 

200.00.P/~ 

AVERAGE AVERAGE RL 

PPM(v/v) %v/v %vlv 

366934.95 36.693495 0.01900 

4081 0.408092 0.88006 

81017 8.101695 1.90031 

561793.85 56.179385 0.00038 

0,00 0.000000 0,00190 

0.00 0.000000 0.00095 

0.00 0.000000 0,03801 

0.00 0.000000 0:03801 

3.31 

0.000331h/~ ,0.00190 

RUN2 

%(v/v) 

51,5755 

RUN1 

%(v/v) 

51.7053 

BASE RL 

%v/v 

0.01 

0.2 

1 

0.0002 

0.001 

0.0005 

0.02 

0.02 

0.001 

Note: Calculation for Nitrogen last validated by QA on 6-23-2008. 

LSJ0174 
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TESTA~IERICA LOS ANGELES 

EPA 3C SAMPLE RESULTS SU~4~ARY CALCULATIO~ 

Lot ID: LSJ0174-03 

Data File(s): j302 -1 

Date Aoquired: 10/20/2009 20:08 ; 20:34 

Dilution Factor: 1.89 

Lab Final(F) Pressure: ~° ~-~ 

Sample(S) Receipt Pressure: 

Prepressurize6? (He, NO): NO 

Lab Pressurized? (N2,NO): N2 

Sedal Dilution: 

RUN1    RUN2 RPD 
Analyte PPM(v/v) PPM(v/v) (10%) 

rbon D~oxlde:,,,-.,~-369~5.7:5~6.-:::.~,~369~592< 0.!1 

Oxyg e n/A rg o n: i~~?~;~ 68 ~’-:":.__-"-:~:i~:~:~2.6~7~.’-~~ :--., 0.42 
~, ~:-...? ,-:-~:..’.-:-~:.~.~=~.~.:. ~ ..:,..~: .~:~ ~;.~~ ~’.~-..-;.~. 

Nitrogen: ,?: !~ 7.3.. 1.~6~4;:.:i~ ~_-~!.~ .51~.9~.~.~!:,i: 2,66 

E th a n e: ~...~;[~~;00 ~:~ #DIVI0! 

Hydro g e n ~~,0 ~]~, 

Carbon Monox=de:~,~¢~0:~);~O~O~’.-.-~ #DIV/01 

%Total: 

RUN1    RUN2 

PPM(v/v) PPM(v/v) 

Nitrogen File 

AVERAGE AVERAGE RL 

P PM(v/v) %v/v %v/v 

369666.74 36.966674 0.01893 

2682 0,268241 0.37860 

74152 7.415167 1.89302 

566492.89 56.649289 0.00038 

0.00 0.000000 0.00189 

0.00 0.000000 0.00095 

0.00 0.000000 0.03786 

0.00 0.000000 0.03786 

0.00 0.000000 0.00189 

RUN1 RUN2 

%(v/v) %(v/v) 

51.0394 51.1 437 

BASE RL 

%v/v 

0,01 

0.2 

1 

0,0002 

0,001 

0.0005 

0.02 

0.02 

0,001 

LEVEL 1 LEVEL2 

Note,’ Ca|culation for Nitrogen last validated by QA on 6-23-2008. 

LSJ0174 
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APPENDIX D 

CALCULATIONS 

Included in this Appendix: 

¯ Net Heating Value 

¯ Exit Velocity 

¯ Maximum Permitted Exit Velocity 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

WM00399 



AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

NET HEATING VALUE CALCULATIONS 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Input 

Sample No.    Cottonwood -1 
Percent Moth ane: 
Laboratory Measured Fuel Gas Heating Value: 

57 Percent 
580 Btu/scf at 60 dog. F and 760 mm Hg 

Net Heatinq Value calculated usinq the followin.q equation: 

H(T)=K C H 
where: 

H (T): Net Heating Value in (MJ/scm) at 25 deg. C, 760 mm Hg 

K: 1.740x10"7 (1/ppm)(g mole/scm)(MJ/kcal) 
where (g mole/scm) is at 20 deg. C 

C: concentration of component on wet basis in ppm 
H: Laboratory measured heat of combustion 

in (kcal/g mole) at 25 deg. C, 760 mm Hg 

Convert Heat of Combustion from Btu/scf to kcal/q mole 

A) Btu/scf to Btu/Ib-mole 
580 x (460+60) x 10.732/14.696 = 

B) Btu/Ib-mole to kcal/g-mole 
220,248.4 x 0.252122/453.5924 = 

C) kcal/g-mole (60 deg F) to kcal/g-mole (25 deg C) 
122.4 x (77+460) / (60+460) = 

220,248.4 Btu/Ib-mole (60 deg. F) 

122.4 kcal/g-mole (60.deg. F) 

126.4 kcal/g-mole (25 deg. C) 

Now calculate Net Heatinq Value 

H(T)=K C H 

H (T) = 1.740 x 10z (1/ppm)(g mole/scm)(MJ/kcal) x 570,000 ppm x 126.4 kcal/g-mole 

H (T) = 12.5 MJ/scm 

WM00400 



AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

NET HEATING VALUE CALCULATIONS 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Input 

Sample No.    Cottonwood-2 
Percent Methane: 56 
Laboratory Measured Fuel Gas Heating Value: 580 

Percent 
Btu/scf at 60 deg. F and 760 mm Hg 

Net Heatin,q Value calculated usin,q the followin.q equation: 

H(T)=K C H 
where: 

H (T): Net Heating Value in (MJ/scm) at 25 deg. C, 760 mm Hg 

K: 1.740x10.7 (1/ppm)(g mole/scm)(MJ/kcal) 
where (g mole/scm) is at 20 deg. C 

C: concentration of component on wet basis n ppm 
H: Laboratory measured heat of combustion 

in (kcal/g mole) at 25 deg. C, 760 mm Hg 

Convert Heat of Com bustion from Btu/scf to kcal/,q mole 

A) Btu/scf to Btu/Ib-mole 
580 x (460+60) x 10.732/14.696 = 

B) Btu/Ib-mole to kcal/g-mole 

220,248.4 x 0.252122/453.5924 = 

C) kcal/g-mole (60 deg F) to kcal/g-mole (25 deg C) 
122.4 x (77+460) / (60+460) = 

220,248.4 Btu/Ib-mole (60 deg. F) 

122.4 kcal/g-mole (60 deg. F) 

126.4 kcal/g-mole (25 deg. C) 

Now calculate Net Heatinq Value 

H(T)=K C H 

H (T) = 1.740 x 10.7 (1/ppm)(g mole/scm)(MJ/kcal) x 560,000 ppm x 126.4 kcal/g-mole 

H (T) = 12.3    MJ/scm 

WM00401 



AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

NET HEATING VALUE CALCULATIONS 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Input 

Sam pie No.    Cottonwood-3 
Percent Methane: 59 
Laboratory Measured Fuel Gas Heating Value: 580 

Percent 
Btu/scf at 60 deg. F and 760 mm Hg 

Net Heating Value calculated usin,q the followin,q equation: 

H(T)=K C H 
where: 

H (T): Net Heating Value in (MJ/scm) at 25 deg. C, 760 mm Hg 

K: 1.740x107 (l/ppm)(g mole/scm)(MJ/kcal) 
where (g mole/scm) is at 20 deg. C 

C: concentration of component on wet basis in ppm 
H: Laboratory measured heat of combustion 

in (kcal/g mole) at 25 deg. C, 760 mm Hg 

Convert Heat of Combustion from Btu/scf to kcal/,q mole 

A) Btu/scf to Btu/Ib-mole 
580 x (460+60) x 10.732/14.696 = 

B) Btu/Ib-mole to kcal/g-mole 
220,248.4 x 0.252122/453.5924 = 

C) kcal/g-mole (60 deg F) to kcal/g-mole (25 deg C) 
122.4 x (77+460) / (60+460) = 

220,248.4 Btu/Ib-mole (60 deg. F) 

122.4 kcal/g-mole (60 deg. F) 

126.4 kcal/g-mole (25 deg. C) 

Now calculate Net Heatin,q Value 

H(T)=K C H 

H (T) = 1.740 x 10~ (1/ppm)(g mole/scm)(MJ/kcal) x 590,000 ppm x 126.4 kcal/g-mole 

H (T) = 13.0    MJ/scm 

WM00402 



AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

NET HEATING VALUE CALCULATIONS 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Input 

Sample No.    CW-4 
Percent Methane: 55 
Laboratory Measured Fuel Gas Heating Value: 560 

Percent 
Btu/scf at 60 deg. F and 760 mm Hg 

Net Heatin,q Value calculated usin,q the followin.q equation: 

H(T)=K C H 
where: 

H (T): Net Heating Value in (MJ/scm) at 25 deg. C, 760 mm Hg 
K: 1.740x10.7 (l/ppm)(g mole/scm)(MJ/kcal) 

where (g mole/scm) is at 20 deg. C 
C: concentration of component on wet basis in ppm 
H: Laboratory measured heat of combustion 

in (kcal/g mole) at 25 deg. C, 760 mm Hg 

Convert Heat of Combustion from Btu/scf to kcal/.q mole 

A) Btu/scf to Btu/Ib-mole 
560 x (460+60) x 10.732/14.696 = 

B) Btu/Ib-mole to kcal/g-mole 
212653.7 x 0.252122/453.5924 = 

C) kcal/g-mole (60 deg F) to kcal/g-mole (25 deg C) 

118.2 x (77+460) / (60+460) = 

212,653.7 13tu/Ib-mole (60 deg. F) 

118.2 kcal/g-mole (60 deg. F) 

122.1 kcal/g-mole (25 deg. C) 

Now calculate Net Heatinq Value 

H(T)=K C H 

H (T) = 1.740 x 10-7 (1/ppm)(g mole/scm)(MJ/kcal) x 550,000 ppm x 122.1 kcal/g-mole 

H (T) = 11.7 MJ/scm 

WM00403 



AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

NET HEATING VALUE CALCULATIONS 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Input 

Sample No.    CW-5 
Percent Methane: 56 
Laboratory Measured Fuel Gas Heating Value: 560 

Percent 
Btu/scf at 60 deg. F and 760 mm Hg 

Net Heatin,q Value calculated using the following equation: 

H(T)=K C H 
where: 

H (T): Net Heating Value in (MJ/scm) at 25 deg. C, 760 mm Hg 

K: 1.740x10-7 (1/ppm)(g mole/scm)(MJ/kcal) 
where (g mole/scm) is at 20 deg. C 

C: concentration of component on wet basis in ppm 
H: Laboratory measured heat of combustion 

in (kcal/g mole) at 25 deg. C, 760 mm Hg 

Convert Heat of Combustion from Btu/scf to kcal/.q mole 

A) Btu/scf to Btu/Ib-mole 
560 x (460+60) x 10.732/14.696 = 

B) Btu/Ib-mole to kcal/g-mole 
212653.7 x 0.252122/453.5924 = 

C) kcal/g-mole (60 deg F) to kcal/g-mole (25 deg C) 
118.2 x (77+460) / (60+460) = 

212,653.7 Btu/Ib-mole (60 deg. F) 

118.2 kcal/g-mole (60 deg. F) 

122.1 kcal/g-mole (25 deg. C) 

Now calculate Net Heating Value 

H(T)=K C H 

H (T) = 1.740 x 10-7 (1/ppm)(g mole/scm)(MJ/kca!) x 560,000 ppm x 122.1 kcal/g-mole 

H (T) = 11.9    MJ/scm 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

NET HEATING-VALUE CALCULATIONS 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Input 

Sample No.    CW-6 
Percent Methane: 57 
Laboratory Measured Fuel Gas Heating Value: 570 

Percent 
Btu/scf at 60 deg. F and 760 mm Hg 

Net Heatin.q Value calculated usinq the followin.q equation: 

H(T)=K C H 
where: 

H (T): Net Heating Value in (MJ/scm) at 25 deg. C, 760 mm Hg 

K: 1.740x10-z (1/ppm)(g mole/scm)(MJ/kcal) 
where (g mole/scm) is at 20 deg. C 

C: concentration of component on wet basis in ppm 
H: Laboratory measured heat of combustion 

in (kcal/g mole) at 25 deg. C, 760 mm Hg 

Convert Heat of Combustion from Btu/scf to kcal/.q mole 

A) Btu/scf to Btu/Ib-mole 
570 x (460+60)x 10.732/14.696 = 

B) Btu/Ib-mole to kcal/g-mole 
216451.1 x 0.252122/453.5924 = 

C) kcal/g-mole (60 deg F) to kcal/g-mole (25 deg C) 
120.3 x (77+460) / (60+460) = 

216,451.1 Btu/Ib-mole 

120.3 kcal/g-mole 

124.2 kcal/g-mole 

(60 deg. F) 

(60 deg. F) 

(25 deg. C) 

Now calculate Net Heatin,q Value 

H(T)=K C H 

H (T) = 1.740 x 10-7 (1/ppm)(g mole/scm)(MJ/kcal) x 570,000 ppm x 124.2 kcal/g-mole 

H (T) = 12.3    MJ/scm 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

EXIT VELOCITY DETERMINATION 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Input 
Sample No. Cottonwood-1 Date 6/25/2009 

Landfill Gas (Dry) 
Constitutent Percentage Molecular Wt. 

(Ib-Mole) 
Methane 57.0% 16 
Carbon Dioxide 40.0% 44 
Oxygen 0.0% 32 
Carbon Monoxide 0.0% 28 
Nitrogen* 3.0% 28 

Total 100.0% 

Percent Water** 3% 18 
* Adjusted if necessary to sum consitutents to 100% 

** estimated 

Barometric Pressure 
Pressure 
Gas Temperature 
Inlet Diameter 
Flare T p D ameter 

29.86 
0.6 
106 

12 
10 

in Hg 
in Hg 

deg. F 
in 
in 

Dry Molecular Wei.qht (Ib/Ib-mole) 

MW= (44 x 0.40) + (32 x 0.0) + (28 x 0.03) + (16 x 0.57) 
MW=      34.40         Ib/Ib-mole 

Molecular Wei.qht, at Stack Condition (Ib/Ib-mole) 

MW= (34.40 x (1 - 0.03)) + (18 x 0.03) 
MW=      33.91        Ib/Ib-mole 

Absolute Flue Gas Pressure, Inches of Mercury 

Ps= 29.86 + 0.6 / 13.6 PBr +Pg/13.6 

29.90 Inches of Mercury 

Dry Desity at STP (68 de.q F, 29.92 in Hq), Ib/cf 

DDstp= (0.1137 x 0.40) + (0.0827 x 0.0) + (0.0724 x 0.03) + (0.0485 x 0.57) 

DDstp= 

Wet Density at STP 

WDstp= 

WDstp= 

0.0889 Ib/cf 

(68 deq F, 29.92 in H.q), Ib/cf 

0.0889 x ((1 - 0.03) + (0.0465 x 0.03)) 

0.0864 Ib/cf 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

EXIT VELOCITY DETERMINATION (CONTINUED) 

Sample No. Cottonwood-1 

Averaqe Stack Gas Velocity (ft/sec) 

Vs= 85.49 x 1.0 x SQRT ((460+106) x 0.6/(29.75 x 33.91 )) 

Vs= 49.60 ft/sec 

Dry Volumetric Flue Gas Flow Rate at Standard Conditions, dscfm 

Qactua~= (60 x 1.0 x (68 + 460) x 29.86 x 49.6 x 0.8) / (106 + 460) x 29.92) 
Qactual=       2216.62 

Stack Gas Flowrate (ACFM) 
Qactual= 60 x 49.6 x 0.8 

Qactual= 2336 

Avera,qe Stack Exit Velocity (ft/sec) 
Vex~t= 2336/(.785 / 60) 

Vexit= 49.6 

or 

15.1 

ACFM 

ft/sec 

m/sec 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

EXIT VELOCITY DETERMINATION 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Input 
Sample No. Cottonwood-2 Date 6/25/2009 

Landfill Gas (Dry) 
Constitutent Percentage Molecular Wt. 

(Ib-Mole) 
Methane 56,0% 16 
Carbon Dioxide 39.0% 44 
Oxygen 0.0% 32 
Carbon Monoxide 0.0% 28 
Nitrogen* 5.0% 28 

Total 100.0% 

Percent Water** 3% 18 
* Adjusted if necessary to sum consitutents to 100% 
** estimated 

I 
Barometric Pressure 

Pressure 
Gas Temperature 

Inlet Diameter 
Flare Tip Diameter 

29.86 
0.58 
110 

12 
10 

Dry Molecular Weight (Ib/Ib-mole) 

MW= (44 x 0.39) + (32 x 0.0) + (28 x 0.05) + (16 x 0.56) 
MW=      34.24        Ib/Ib-mole 

Molecular Wei.qht, at Stack Condition (Ib/Ib-mole) 

MW= (34.24 x (1 - 0.03)) + (18 x 0.03) 
MW=      33.75        Ib/Ib-mole 

Absolute Flue Gas Pressure, Inches of Mercury 

Ps= 29.86 + 0.58 / 13.6 PBr +Pg/13.6 

29.90 Inches of Mercury 

Dry Desity at STP (68 de.q F, 29.92 in Hq), Ib/cf 

DDstp= (0.1137 x 0.39) + (0.0827 x 0.0) + (0.0724 x 0.05) + (0.0485 x 0.56) 

DDstp=       0.0885            Ib/cf 

Wet Density at STP (68 deq F, 29.92 in Hq), Ib/cf 

WDstp= 0.0885 x ((1 - 0.03) + (0.0465 x 0.03)) 

Wgstp=       0.0860            Ib/cf 

in Hg 
in Hg 
deg. F 

in 
in 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

EXIT VELOCITY DETERMINATION (CONTINUED) 

Sample No. Cottonwood-2 

Averaq e Stack (3as Velocity (ft/sec) 

Vs= 85.49 x 1.0 x SQRT ((460+110) x 0.58 / (29.75 x 33.75)) 

Vs= 49.05 ft/sec 

Dry Volumetric Flue Gas Flow Rate at Standard Conditions, dscfm 

Qactual= (60 x 1.0 x (68 + 460) x 29.86x 49.05 x 0.8) / (110 + 460) x 29.92) 

Qactual= 2176.69 

Stack Gas Flowrate IACFM) 
Qactual= 60 x 49.05 x 0.8 

Qactual= 2310 

Averaqe Stack Exit VelocitV (’ft/sec) 
Vexit-- 2310 / (.785 / 60) 

Ve×it= 49.1 

or 

15.0 

ACFM 

ft/sec 

m/sec 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

EXIT VELOCITY DETERMINATION 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Input 
Sample No. Cottonwood-3 

Landfill Gas (Dry) 
Constitutent Percentage Molecular Wt. 

(Ib-Mole) 
Methane 59.0% 16 
Carbon Dioxide 41.0% 44 
Oxygen 0.0% 32 
Carbon Monoxide 0.0% 28 
Nitrogen* 0.0% 28 

Total 100.0% 

Percent Water**           3%             18 
* Adjusted if necessary to sum consitutents to 100% 

** estimated 

Dry Molecular Wei.qht (Ib/Ib-mole) 

Date 6/25/2009 

I 
Barometric Pressure 
Pressure 
Gas Temperature 

Inlet Diameter 

Flare Tip Diameter 

29.86 

0.59 
113 

12 

10 

in Hg 
in Hg 

deg. F 

in 

in 

MW= (44 x 0.41) + (32 x 0.0) + (28 x 0.0) + (16 x 0.59) 
MW=      34.56         Ib/Ib-mole 

Molecular Wei.qht, at Stack Condition (Ib/Ib-mole) 

MW= (34.56 x (1 - 0.03)) + (18 x 0.03) 
MW=      34.06         Ib/Ib-mole 

Absolute Flue Gas Pressure, Inches of Mercury 

ps= 29.86 + 0.59 / 13.6 pBr+Pg/13.6 

29.90 Inches of Mercury 

Dry Desity at STP (68 de.q F, 29.92 in H.q), Ib/cf 

DDstp= (0.1137 x 0.41) + (0.0827 x 0.0) + (0.0724 x 0.0) + (0.0485 x 0.59) 

DDstp=       0.0893            Ib/cf 

Wet Density at STP (68 de.q F, 29.92 in H.q), .b/cf 

WDstp= 0.0893 x ((1 - 0.03) + (0.0465 x 0.03)) 

WDstp=       0.0868            Ib/cf 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

EXIT VELOCITY DETERMINATION (CONTINUED) 

Sample No. Cottonwood-3 

Avera.qe Stack Gas Velocity (ft/sec) 

Vs= 85.49 x 1.0 x SQRT ((460+113) x 0.59 / (29.75 x 34.06)) 

Vs= 49.38 ft/sec 

Dry Volumetric Flue Gas Flow Rate at Standard Conditions, dscfm 

Qactual= (60 x 1.0 x (68 + 460) x 29.86 x 49.38 x 0.8) / ((113 + 460) x 29.92) 

Qactual= 2179.62 

Stack Gas Flowrate (ACFM) 
QaCtual= 60 x 49.38 x 0.8 

aactual= 2326 

Avera.qe Stack Exit Velocity (ftJsec) 

Vexit= 2326/(.785 / 60) 

Vexit= 49.4 

or 

15.1 

ACFM 

ft/sec 

m/sec 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

EXIT VELOCITY DETERMINATION 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Input 
Sample No. CW-4 Date 

Landfill Gas (Dry) 
Constitutent Percentage Molecular Wt. 

(Ib-Mole) 
Methane 55.0% 16 
Carbon Dioxide 36.0% 44 
Oxygen 0.8% 32 
Carbon Monoxide 0.0% 28 
Nitrogen* 8.2% 28 

Total 100.0% 

Percent Water** 3% 18 
* Adjusted if necessary to sum consitutents to 100% 

** estimated 

Dry Molecular Weiqht (Ib/Ib-mole) 

10/14/2009 

J 
Barometric Pressure 

Pressure 
Gas Temperature 

Inlet Diameter 

Flare Tip Diameter 

30.12 

0.5 
87 

12 
10 

in Hg 
in Hg 

deg. F 

in 
in 

MW= (44 x 0.36) + (32 x 0.008) + (28 x 0.082) + (16 x 0.55) 
MW=      33.79         Ib/Ib-mole 

Molecular Wei.qht, at Stack Condition (Ib/Ib-mole) 

MW= (33.79 x (1 - 0.03)) + (18 x 0.03) 
MW=      33.32         Ib/Ib-mole 

Absolute Flue Gas Pressure, Inches of Mercury 

ps= 30.12 + 0.50 / 13.6 pgr+Pg/13.6 

30.16 Inches of Mercury 

Dry Desity at STP (68 de.q F, 29.92 in Hq), Ib/cf 

DDstp= (0.1137 x 0.36) + (0.0827 x 0.008) + (0.0724 x 0.082) + (0.0485 x 0.55) 

DDstp=       0.0874            Ib/cf 

Wet Density at STP (68 de.q F, 29.92 in Hq), Ib/cf 

WDstp= 0.0874 x ((1 - 0.03) + (0.0465 x 0.03)) 

WDst~=       0.0849            Ib/cf 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

EXIT VELOCITY DETERMINATION (CONTINUED) 

Sample No. CW-4 

Averaq e Stack Gas Velocity (ft/sec) 

Vs= 85.49 x 1.0 x SQRT ((460+87) x 0.50 / (29.75 x 33.32)) 

Vs= 44.91 ft/sec 

Dry Volumetric Flue Gas Flow Rate at Standard Conditions, dscfm 

Qactual= (60 x 1.0 x (68 + 460) x 30.12 x 44.91 x 0.8)/((87 + 460) x 29.92) 

Qactual= 2094.55 

Stack Gas Flowrate (ACFM) 
Qactual= 60 x 44,91 x 0.8 

Qactual= 2115 

Averaqe Stack Exit Velocity (ft/sec) 
Vexit= 2115/(.785 / 60) 

Vexit= 44.9 

OF 

13.7 

ACFM 

ft/sec 

m/sec 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

EXIT VELOCITY DETERMINATION 

Input 
Sam pie No, CW-5 

Waste Management, Inc, 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Landfill Gas (Dry) 
Constitutent Percentage Molecular Wt. 

(Ib-Mole) 
Methane 56.0% 16 
Carbon Dioxide . 37.0% 44 
Oxygen 0.4% 32 
Carbon Monoxide 0.0% 28 
Nitrogen* 6.6% 28 

Total 100.0% 

=ercent Water** 3% 18 
Adjusted if necessary to sum consitutents to 100% 

** estimated 

Dry Molecular Wei.qht (Ib/Ib-mole) 

Date 10/14/2009 

I 
Barometric Pressure 

Pressure 
Gas Temperature 

Inlet Diameter 

Flare Tip Diameter 

30.12 

0.48 

88 
12 

10 

in Hg 
in Hg 

deg. F 
in 
in 

MW= (44 x 0.37) + (32 x 0.0041) + (28 x 0.0659) + (16 x 0.56) 
MW=      33.94          b/Ib-mole 

Molecular Wei.qht, at Stack Condition (Ib/Ib-mole) 

MW= (33.94 x (1 - 0.03)) + (18 x 0.03) 
MW=      33.46         Ib/Ib-mole 

Absolute Flue Gas Pressure, Inches of Mercury 

ps= 30.12 + 0.48 / 13.6 pBr+Pg/13.6 

30.16 Inches of Mercury 

Dry Desity at STP (68 de.q F, 29.92 in H.q), Ib/cf 

DDst~= (0.1137 x 0.37) + (0.0827 x 0.0041) + (0.0724 x 0.0659) + (0.0485 x 0.56) 

DDstp=      0.0877            Ib/cf 

Wet Density at STP (68 deq F, 29.92 in H.q), Ib/cf 

WDstp= 0.0877 x ((1 - 0.03) + (0.0465 x 0.03)) 

WDstp=      0.0852            Ib/cf 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

EXIT VELOCITY DETERMINATION (CONTINUED) 

Sam pie No. CW-5 

Avera.qe Stack Gas Velocity (ft/sec) 

Vs= 85.49 x 1.0 x SQRT ((460+88) x 0.48 / (29.75 x 33.46)) 

Vs= 43.95 ft/sec 

Dry Volumetric Flue Gas Flow Rate at Standard Conditions, dscfm 

Qactua~= (60 x 1.0 x (68 + 460) x 30.12 x 43.95 x 0.8) / ((88 + 460) x 29.92) 

Qactual= 2046.06 

Stack Gas Flowrate (ACFM) 
aactual= 60 x 43.95 x 0.8 

Qactual= 2070 

Avera.qe Stack Exit Velocity (ft/sec) 
Vexit= 2070/(.785 / 60) 

Vexit= 43.9 

or 

13.4 

ACFM 

ft/sec 

m/sec 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

EXIT VELOCITY DETERMINATION 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Input 
Sample No. CW-6 Date 10/14/2009 

Landfill Gas (Dry) 
Constitutent Percentage Molecular Wt. 

(Ib-Mole) 
Methane 57.0% 16 
Carbon Dioxide 37.0% 44 
Oxygen 0.0% 32 
Carbon Monoxide 0.0% 28 
Nitrogen* 6.0% 28 

Total 100.0% 

Percent Water** 3% 18 
* Adjusted if necessary to sum consitutents to 100% 

** estimated 

I 
Barometric Pressure 
Pressure 
Gas Temperature 

Inlet Diameter 

Flare Tip Diameter 

30.12 

0.48 

88 
12 

10 

in Hg 

in Hg 

deg. F 

in 

in 

Dry Molecular Wei.qht (Ib/Ib-mole) 

MW= (44 x 0.37) + (32 x 0.0) + (28 x 0.06) + (16 x 0.57) 
MW=      33.92         Ib/Ib-mole 

Molecular We qht, at Stack Condition (lb/Ib-mole) 

MW= (33.92 x (1 - 0.03)) + (18 x 0.03) 
MW=      33.44         Ib/Ib-mole 

Absolute Flue Gas Pressure, .nches of Mercury 

ps= 30.12 + 0.48 / 13.6 PBr+Pg/13.6 

30.16 Inches of Mercury 

Dry Desity at STP (68 de.q F, 29.92 in H.q), Ib/cf 

DDstp= (0.1137 x 0.37) + (0.0827 x 0.0) + (0.0724 x 0.06) + (0.0485 x 0.57) 

DDstp=       0.0877             Ib/cf 

Wet Density at STP (68 de.q F, 29.92 in H.q), Ib/cf 

WDstp= 0.0877 x ((1 - 0.03) + (0.0465 x 0.03)) 

WDstp=       0.0852            Ib/cf 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

EXIT VELOCITY DETERMINATION (CONTINUED) 

Sample No. CW-6 

Avera.qe Stack Gas Velocity (ft/sec) 

Vs= 85.49 x 1.0 x SQRT ((460+88) x 0.48 / (29.75 x 33.44)) 

Vs= 43.96 ft/sec 

Dry Volumetric Flue Gas Flow Rate.at Standard Conditions, dscfm 

Qactu~l= (60 x 1.0 x (68 + 460) x 30.12 x 43.96 x 0.8) / ((88 + 460) x 29.92) 

Qactual= 2046.55 

Stack Gas Flowrate IACFM) 

Qactual= 60 x 43.96 x 0.8 

Qactual= 2070 

Avera,qe Stack Exit Velocity (ft/sec) 
Vexit= 2070/(.785 / 60) 

Vexit= 44.0 

or 

13.4 

ACFM 

ft/sec 

m/sec 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

MAXIMUM PERMITTED EXIT VELOCITY CALCULATIONS 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Maximum permitted exit velocity calculated usin.q the followin.q equation: 

Log (10) (V(max)) = (H(T) +28.8)/31.7 

where: 

V(max): Maximum permitted exit velocity, m/sec 

28.8: Constant 
31.7: Constant 

H (T): Net Heating Value in (MJ/scm) at 25 deg. C, 760 mm Hg 

Sam pie No.    Cottonwood-1 
Net Heating Value Heating Value, H(T): 12.5 MJ!scm 

Log (10)(V(max)) = (H(T) +28.8)/31.7 

Log (t0)(V(max)) = (8.7 +28.8)/31.7 

Log (10) (V(max)) =     1.3 

V(rnax) = 20.1 m/sec 

V(max) = 66.1 ft/sec 

at 25 deg. C and 760 mm Hg 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

MAXIMUM PERMITTED EXIT VELOCITY CALCULATIONS 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Maximum permitted exit velocity calculated usin,q the followinq equation: 

Log (10) (V(max)) = (H(T) +28.8)/31.7 

where: 

V(rna×): Maximum permitted exit velocity, m/sec 

28.8: Constant 
31.7: Constant 

H (T): Net Heating Value in (MJ/scm) at 25 deg. C, 760 mm Hg 

Sample No.    Cottonwood-2 
Net Heating Value Heating Value, H(T): 12.3 MJ!scm 

Log (10)(V(rnax)) = (H(T) +28.8)/31.7 

Log (10) (V(~,ax)) = (10.1 +28.8)/31.7 

Log (10) (V(max)) = 1.3 

V(max) = 19.8 m/sec 

V(max) = 65:0 ft/sec 

at 25 deg. C and 760 mm Hg 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

MAXIMUM PERMITTED EXIT VELOCITY CALCULATIONS 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Maximum permitted exit velocity calculated usinq the followin.q equation: 

Log (10) (V(rnax)) = (H(T) +28.8)/31.7 

where: 

V(r, ax): Maximum permitted exit velocity, m/sec 

28.8: Constant 
31.7: Constant 

H (T): Net Heating Value in (MJ/scm) at 25 deg. C, 760 mm Hg 

Sam pie No.    Cottonwood-3 
Net Heating Value Heating Value, H(T): 13.0 MJ/scm 

Log (10) (V(max)) = (H(T) +28.8)/31.7 

Log (10) (V(rnax)) = (10.’1 +28.8)/31.7 

Log (10) (V(max)) = 1.3 

V(,~ax) = 20.8 m/sec 

V(max) = 68.3 ft/sec 

at 25 deg. C and 760 mm Hg 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

MAXIMUM PERMITTED EXIT VELOCITY CALCULATIONS 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Maximum permitted exit velocity calculated usin.q the followin,q equation: 

Log (10) (V(rnax)) = (H(T) +28.8)/31.7 

where: 

V(max): Maximum permitted exit velocity, m/sec 

28.8: Constant 

31.7: Constant 

H (T): Net Heating Value in (MJ/scm) at 25 deg. C, 760 mm Hg 

Sample No.    CW-4 
Net Heating Value Heating Value, H(T): 11.7 MJ/scm 

Log (10) (V(max)) ---- (H(T) +28.8)/31.7 

Log (10) (V(~nax)) = (10.1 +28.8)/31.7 

Log (10) (V(rnax)) = 1.3 

V(r~ax) = 18.9 m/sec 

V(rnax) = 62.2 ft/sec 

at 25 deg. C and 760 mm Hg 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

MAXIMUM PERMITTED EXIT VELOCITY CALCULATIONS 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Maximum permitted exit velocity calculated usin.q the followin.q equation: 

Log (10) (V(max)) = (H(T) +28.8)/31.7 

where: 

V(max): 

28.8: 
31.7: 

H (T): 

Maximum permitted exit velocity, m/sec 

Constant 
Constant 
Net Heating Value in (MJ/scm) at 25 deg. C, 760 mm Hg 

Sample No.    CW-5 
Net Heating Value Heating Value, H(T): 11.9 MJ/scm 

Log (10) (V(max)) = (H(T) +28.8)/31.7 

Log (10) (V(r~ax)) = (10.1 +28.8)/31.7 

Log (10) (V(r, ax)) =    1.3 

V(n~ax) = 19.2 m/sec 

V(rnax) = 63.1 ft/sec 

at 25 deg. C and 760 mm Hg 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

MAXIMUM PERMITTED EXIT VELOCITY CALCULATIONS 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Maximum permitted exit velocity calculated usin.q the followin.q equation: 

Log (10) (V(r~ax)) = (H(T) +28.8)/31.7 

where: 

V(max): Maximum permitted exit velocity, m/sec 

28.8: Constant 
31.7: Constant 

H (T): Net Heating Value in (MJ/scm) at 25 deg. C, 760 mm Hg 

Sample No.    CW-6 
Net Heating Value Heating Value, H(T): 12.3 MJ/scm 

Log (10) (V(rnax)) = (H(T) +28.8)/31.7 

Log (10) (V(max)) = (10.1 +28.8)/31.7 

Log (10) (V(max)) =    1.3 

V(~ax) = 19.8 m/sec 

V(max) = 64:9 ft/sec 

at 25 deg. C and 760 mm Hg 
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